Introduction
My pro gradu thesis is about designing a dynamic and data intensive Web server. The design work will be done for PIEneering ltd.
The design phase is one of the most important phases of a software project, because software defects are mostly found in the requirements and design phase [BMU75] . The design phase involves several activities: architectural design, subsystem design, component design, class design, data structures design, algorithm design and user interface design (Figure 1 ).
Figure 1. Design activities and products [Som04]
A decision has to be made before architectural design, whether a Web application framework will be used or not. I believe that a Web application framework will be used for the Web application, because Web application frameworks significantly reduce the amount of time, effort, and resources required to develop and maintain Web applications [ShH06] . In this seminar report some information is given about web applications, software application frameworks, Web application frameworks and different Web application frameworks. I believe that this background knowledge will be beneficial for my pro gradu thesis.
Before going to explain the Web application frameworks, a definition about Web applications and software frameworks should be given.
Web applications
A Web application is an application that is accessed via Web over a network such as the Internet or an intranet [Wik07a] .
In earlier types of client-server computing, each application had its own client program which served as its user interface and had to be separately installed on each user's personal computer. An upgrade to the server part of the application would typically require an upgrade to the clients installed on each user workstation, adding to the support cost and decreasing productivity. In contrast, Web applications dynamically generate a series of Web documents in a standard format supported by common browsers such as HTML/XHTML [Wik07a].
Some pages include client side scripts that are interpreted by the browser. These scripts define additional dynamic behavior for the display page and often interact with the browser, page content and additional controls (Applets, ActiveX controls and plug-ins) contained in the page [LCC00].
A Web application is commonly structured as a three-tiered application (Figure 2 ). In its most common form, a Web browser is the first tier, an engine using some dynamic Web content technology (such as ASP, ASP.NET, CGI, ColdFusion, JSP/Java, PHP, Python, or Ruby On Rails) is the middle tier, and a database is the third tier. The Web browser sends requests to the middle tier, which services them by making queries and updates against the database and generates a user interface [Wik07a].
Figure 2. n-tier architecture of a Web application [Sep02]
The business logic layer consists of some business objects that execute the business logic b their collaboration. In the runtime, the Web server calls the interface of business object, which has access to all the information that came along with the page request (values of form fields and parameters). The business object uses the request details, and typically accesses server side resources to produce a response to client. Different functionality can be obtained by passing parameters to the business object [LCC00].
Software application frameworks
In information systems environment, a framework is a defined support structure in which other software applications can be organized and developed. A framework may include support programs, code libraries, a scripting language, common services, interfaces, or other software packages/utilities to help develop and glue together the different components of a software application. A software framework is a reusable design and building blocks for a software system and/or subsystem [ShH06] .
A software framework consists of frozen spots and hot spots [Pre94] . The frozen spots define the overall architecture of a software system -its basic components and the relationships between them. These remain unchanged (frozen) in any instantiation of the application framework. On the other hand, hot spots represent those parts of the software framework that are specific to individual software systems. Hot spots are designed to be generic. In other words, they can be adapted to the needs of the application under development [ShH06].
In an object-oriented environment, a framework consists of abstract and concrete classes. Instantiation of such a framework consists of composing and subclassing the existing classes [Bus96].
Web application frameworks
A Web application framework is a software framework that is designed to support the 
Reasons for using Web application frameworks
The software frameworks significantly reduce the amount of time, effort, and resources There are many Web application frameworks and one of them must be chosen, in order to continue the design work. Some basic knowledge about the Web application frameworks is given in the following text.
Apache struts
Apache Struts is an open-source web application framework for developing Java EE In a standard Java EE Web application, the client will typically submit information to the server via a Web form. The information is then either handed over to a Java Servlet which processes it, interacts with a database and produces an HTML-formatted response, or it is given to a JavaServer Pages (JSP) document which intermingles HTML and Java code to achieve the same result. Both approaches are often considered inadequate for large projects because they mix application logic with presentation and make maintenance difficult [Wik07c] . Struts also supports i18n (internationalization), provides facilities for the validation of data submitted by Web forms, and includes a template mechanism called "Tiles" which (for instance) allows the presentation layer to be composed from independent header, footer, and content components [Wik07c].
Although Struts is a well documented, mature and popular framework for building front ends to Java applications, it is facing new challenges from newer "light weight" MVC frameworks such as Spring MVC, Stripes and Tapestry. [Wik07c].
DotNetNuke
The DotNetNuke application originally evolved out of another project, called the IBuySpy 
Ruby on rails
Ruby on Rails (RoR) is a free Web application framework. It aims to increase the speed and ease with which database-driven Web sites can be created, and offers skeleton code frameworks (scaffolding) from the outset. RoR is an open source project written in the Ruby programming language, and applications using the Rails framework are 
Convention over configuration means an end to verbose XML configuration files [Hib05].
RoR avoids configurations in their broadest sense. The only configuration file is called database.yml; it contains the type, user name, and password for an application database [Bäk07] .
The Don't Repeat Yourself (DRY) principle requires every piece of system knowledge to have a unique, definite, and relevant representation. This approach means developers repeat themselves seldom or never. In this context, a piece of knowledge can be data or metadata, logic, functionality, or an algorithm. As an environment, RoR is designed to make singular declarations and reuse as easy as possible. The DRY principle is striking, for example, in Active Record, which determines attributes and class values exclusively in the database and not in the program code [Bäk07] .
The database scheme and the scaffold console command let RoR create a basic skeleton of controllers and view templates that have create-retrieve update-delete (CRUD) functionality. In many programming situations, RoR also offers generators that save a lot of time for recurring elements, such as a login form. The automatic creation of project scaffolding saves time and lets the developer immediately start work on the application's core functionality [Bäk07] .
Immediate feedback means that Developers can get an up-to-date status of their program by reloading it in the browser. No additional time is involved in deploying the program. RoR doesn't require projects to compile and execute first [Bäk07] .
Spring framework
Spring is a layered Java EE application framework, which includes a lightweight container for automated configuration and wiring of application objects via inversion of control (aka dependency injection), an abstraction layer for transaction management, a Although the Spring Framework does not enforce any specific programming model it has become widely popular in the Java community primarily as an alternative and replacement for the Enterprise JavaBean model. By design, the framework offers a lot of freedom to Java developers yet provides well-documented and easy to use solutions for common practices in the industry [Wik07f].
Wicket
Wicket is a framework that takes simplicity, separation of concerns and ease of development to a new level. Wicket pages can be mocked up, previewed and later revised using standard WYSIWYG HTML design tools. Dynamic content processing and form handling is all handled in Java code using a component model backed by POJO data beans that can easily be persisted using different technology. Wicket has a transparent state management with no XML configuration files. The first release of 
JSF
JavaServer Faces (JSF) is a server-side user interface component framework for Javabased Web applications. JSF contains an API for representing UI components and managing their state; handling events, server-side validation, and data conversion; defining page navigation; supporting internationalization and accessibility; and providing extensibility for all these features. It also contains two JSP (JavaServer Pages) custom tag libraries for expressing UI components within a JSP page and for wiring components to server-side objects. The specification of JSF 1.0 (JSR-127) was initially released in 
Tapestry
Tapestry is an object-oriented Java Web application framework to implement Tapestry complements and builds upon the standard Java Servlet API, and divides a Web application into a set of pages, each constructed from components. This provides a consistent structure, allowing the Tapestry framework to assume responsibility for key concerns such as URL construction and dispatch, persistent state storage on the client or on the server, user input validation, localization/internationalization, and exception reporting. Developing Tapestry applications involves creating HTML templates using plain HTML, and combining the templates with small amounts of Java code using (optional) XML descriptor files. In Tapestry, an application is created in terms of objects, and the methods and properties of those objects -and specifically not in terms of URLs and query parameters. Tapestry brings true object-oriented development to Java Web applications. Tapestry was originally created by Howard Lewis Ship, and the project was 
Zope
is an open-source, object-oriented Web application server written in the Python programming language. It can be almost fully managed with a Web-based user interface. Zope publishes on the Web Python objects that are typically persisted in an object database, ZODB. Basic object types, such as documents, images, and page templates, are available for the user to create and manage through the Web.
Specialized object types, such as wikis, blogs, and photo galleries, are available as third-party add-ons (called products) [Wik07h] .
A Zope website is composed of objects in an object database as opposed to files, as is usual with many other web server systems. This approach allows users to harness the advantages of object technologies, such as encapsulation. Zope maps URLs to objects using the containment hierarchy of such objects; methods are considered to be contained in their objects as well [Wik07h]. This chapter is not complete yet, I will write it during my gradu thesis. There are already several papers written in this field. I will use the modelling techniques according to the papers. If needed, I will use the UML extension mechanisms to model new web objects.
Security in Web applications
This chapter will explain the basics of security in web applications and security architectures. For example: authentication, authorization, data encryption and so on.
Security architectures
5 The problem domain and the software process I will try to explain the problem domain and show the gathered requirements. I will give information on the software process used.
The problem domain and requirements

Software process 6 Implementation of design
In this chapter I will show both static and dynamic UML diagrams of the design.
Static diagrams
Dynamic diagrams 7 Results
The results of the design work.
Summary
This seminar report presented the background knowledge for my gradu thesis. This seminar report will change in time slowly to my gradu thesis. After this seminar report, a decision will be made about the software process and Web application framework.
Security and extensibility will be important during the decision of the server architecture.
After this point, a requirements document will be formed. During forming the requirements document, the following sub-tasks are necessary according to [Bra02] : elicitation, analysis, specification, human machine interface design and validation.
The design phase has two phases: architectural design and detailed design. UML diagrams will be drawn during the software design phase. Web application framework and the server need to be modelled in a particular way. Modelling techniques for Web applications with UML needs to be learned and used in my thesis.
Some GUI-prototypes will be implemented during the design phase, because prototyping significantly reduces requirement and design errors, especially for user interfaces [BGS84] . Database diagrams will be drawn during database design phase.
On the other hand security will play an important role during design.
